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(57)Abstract: 

PURPOSE: To realize maintenance-free performance for 
a long period and to reduce running cost without an UF 
membrane-RO membrane filter being clogged even when 
continuously used for a long period. 
CONSTITUTION: Between an UF membrane-RO 
membrane filter (B') and an original liquid tank (A), a 
pretreatment device (C) consisting of a charging filter 
(C1) and a charging coalescer type oil separator (C2) is 
inserted to previously remove impurities such as 
relatively large refuse and oil droplets, and also a part of 
circulating liquid on the primary side of the UF 
membrane-RO membrane filter (B0 is returned to. the 
pretreatment device (C), and the oil content recovered 
in the pretreatment device (C) is continuously 
discharged outside the system. 
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swtissns. jffEsn*att4^Bai©^#3j:*)fc 

* 0 f * c t < «»3Wfc fete o -cttiM t LT ©tgfcg 
titc^m t . c ©ft # l fc»if<z«ii*i 7 u 3 - h 

* aa©A#s*nsfi<jtc/h3 

< L/c©il^Djai**^»3ti-r?Sja«SBJ:0lSJ*6 

c©J:^<cJ»*ttffii4«*ffli,»fc«^{ctiaia«: 50 
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[0 03 6] *fc. 6&&^tt*-n -oTitfiaR 

[0 03 7 ] *^ffl©atftifta$Sl!i*7 ^ ;i>£-x u 
^> h^#«a«r*S£lWc«rWi4 b&m 

fc«>tc. .c©tt3&>?:aa-rsfiSEf*^{ci»-n>^j«:j: 

*f^©ssi*aa^ra>!00fiSsnrt>S3&>6. Afi©i£<* 
j:or»fer4*>©"c***^aiB©^:*s*7*®Btt 

■c. «tifc«ftWK*iatLite*i67^^/ir-©Bis* 
o©»*t3&j^><c < ^©si^«4Ka^s^f#6n*. 
tit, s»jF5©aM^ffl©is*> 7^^-xm> 

[ 0 0 3 8 ] m7 1 L-c7jk?&<Dte. mmmMMc 1 
©ffe©#lT-*s. c©san*»«tt3Psw«©ffi«tt* 

DMa^jtaJI 6 3. 6 3 ©lfflCC8H4ifc9© BatM* * 

>£.t%ffifim<Dimm7 7*^>a$#, Mfcaaji6 3 

£^££6 2 £©raicgS«ffcfli£^©g§*#^ttJ: 0 
&5iljfti7 8 4M31*fc7 ^W-iW>hF 1 
£«#j£A,"CC>.&„ c©£5fcil«farctt. if*®* 
itfcta£aJI6 3. 6 3*S|ain^-o^K:«fc5^ 

©««f¥fflfci5i«aitT-r*ci{ctt*. ataB7 

[0 0 3 9 ] C ©J: 0 ^c^rmjtMKgC 1 "C«, 7 v ^ 

©aaraffit^r^sL-fcifse^iEja/caaart^raa-r 
*aer. a»«a»«cia«EWipstife*ffiK:j:*d»- 

m&&%Mtt? 4)\,Z-S.l>st> h0^ftX»7 ^ 

hrtK^g«cs:w6ti'ri>4©r. j*a 

B^ftaW^flBWRtft***. £>£l>ttSaH©jr«afflCC 
tofc & at^iVWSKlft 4 «c i te* . 7 ^ ;U * *aa 

^»-r#So ^K«jtt-f©Jfa«f-p>*tt: 



(8) 
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jWT fejfi 2 ftr ^tttt?4o:©fi&ffllMI:*saa s ft 
«jiJH«c<fc*^««ltl^©lttEttJ:»)Sf»i«: 

[0040]f It. 4»tcHSa««4aA:«liU«KX 

[004 1 ] C©<fc5&7 -f;U£-xuy> hSrftJlG 

«tt^ttM(£Sft. »a&©S&#£. T-*H@£*tft 

[0042] U 9 ^-^ttTk^Sf^SC 2 

oi,>-CSiW^-5. il37Uv -fr-SftWcfl-ailBC 2 
«laItBMAK:J;S#M^5 - 2 5 1 4 2 O-sf-C^n £ft7c 
6©&£tf*Ifll£ft&. H8tt««37Ujf-Sl* 
#gt£IBC 2 (D-^CD^WffiSr * 0.09 BlaJSB© 

»S©Wtt t?* 0 . ffliJSJbSPCC K«K# 8 4 L fc 

»Kiw»an8 2*sjgfiRSft. j6a«cB. 30 

8 3«)S5n. SfcAKKfett£*MM(ctiftff*& 
WP8 536JH|RSftn>*. *hbt-*»«8 l©±Mt 
tC(J77>^8 6«sSE§n, KffiT-xm®8 1©± 

ajgap{c«^ufcSi*8 7*s5rfe7 7>^8 6*«ffl-r 

4^h8 8{Cj:-9tISLrt,^ 0 £tc1£#8 7tir>h 
B£grtgG&ClWrte*Wffi&*n-te>t>-8 9*J»TSft 

[0 043] ^fST-^«S8 1 rtSBtcfew-ss^nfinti 
-^<4g«:B^fgir-x^ffi8 1 <t^(4-c*oTiaffi(c 40 
mm?i9 0 ^a^<i^g:Lyccti^igjm@9 1 ^isgsft 

•XH,>Z 0 ^(§5m@9 l©T$&B?f(ST-;^@8 1 CD 

-iSPBPgBflWS® ©IE AP 9 2 1 & -c t > s „ 
[0044] tp'CriSfBS 9 1 ©SfflffltCB. 37U5t- 

2t**-r) *». -e©rtM*^fSs«s9 ltciataxB^ 
W3-&rgeB3ftrt>s. 7^^-F2«. 010s 
OTi i(c?n-rJ:^K:. s^rtM*&WHtcffli*?a 
B«:K«W«:'hS< Ltc&m#-C$>>). JRWiLTtttt 50 
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**t*m»T. 7^31-13 (c*f-ri^^s©(fi]± 

[0045] 7 .< £ - F 2 ©W-JBB5K OC^tlR^TURX 
«&JRtllMKf*J: 0 ftfcfirtWUWS 9 4 fts&ttft 
»r KB ? ftt *5 o - c ©fgSttM«@ 9 4 £ «ne*M»r 
-^HS8 lRWfcffltSO 1 i©IBK»f3©tffiWEn 
JBSft-Cl**. 7*;U*-F2ttK*Ija-ca«K 7-< 
;^-SW»9 5 i7 •rA>»HV*.ftMt1ft9 6<t© 

raters tta c &"cssrt»fjetiMKHjesftTd» 

S. Ht>9 7tt7^JU*-*WtW*i>. S*9 8. 9 9 
[0046] ffittttBff 9 4(C^-T&19B». SisSI-gfl 

(cisb $ ft tcnnm i *> zmm s ftfcr-^si 5 2 * *h 
8 1 *iia-rs&tt&?-5 4 onacctta 3 -&tcmi&m 

[0047] EPflnUKi LTB. BtfWWttWfrr 

fts 0 c<DMJE\mwm<Dwmic£-?'cmm&vi2ti 

Zi><DX-$>K>. HKW{c«1^a«#Ste*©<fc 5 cc* 

(st»s«cia!ffi3ft. jao*©«jEE©«wfc««*aws 

BWcB*«BW6ft*. Cftfc^L/r. fMUttiVd 

i*^6Enfln^Jifeist^a«:^3fts. ^tt***fgi<!: 

Lfc*HjfiF(©*B^. 0. 5V/cm-3 0V/cm© 
[0048] ftttffi«S8 4 <hnt§fT-^^S8 1 t<D 

ntcatt4c^nsmi5 5*s^$ftr*jo, c©tt*^ 

*. ±^*atf*8 7*>6BflBS-ttfcttS8^«T--^. 
m@8 l©fiB*»6:ftRl/Tl>S. aialtS^lffi 5 6 Bi* 

*»«^iai 5 5 *aa-r*a«trHfs*a*-r *fc*© 
«iB*»it"caaai*wffliL"c*»j:i». 

[ 0 0 4 9 ] -£ L-C*itS«rt»fflHI(C*»W4±a®IB 

w»B»«i«»ain8 2(caaofc£Mii&&4it£M£tt 
u. a*. Tsu^rasft9-B^a*gfajp8 5{caaufc 

[0050] C © <fc 5 7U*; 1f-Mtt*^SI« 

bb. 0*©n^En-c^-r<fc^«:. Sfs^«*>6ji<> 
K^aor 7 a f 2 rt«*>6W«{ciaiwc«as 
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the. ffi&t¥mmzm#tefi-y-c-,xwm*:tki& 

8t*gftfiP 8 5 0 T HURT -S &©-?* 

[o o 5 i ] 'mwfttzsfttitc? 2fo%mm io 

fSMMS&tt. feMS&©S$:£fa±^W><E>TififfliJ 

vjn?a >«W*«ac oT^£*a©$MfcWrtoft* 
t HBStctiUffiStttti© =f 5 «©3*Ctttt?©llt£*ff *> 

[0 05 2 ] y j)V$-F2ft%iK.mtii$tltc— WBM 

«. ii®#8 4£gB;6fcLT|IM#m3ftS„ t©J:5CC 

Kmrntzctifi-asz. 30 
C0053] c©<fc ^tj:mm<omwmm&^^7-^(Di^ 
WtmmirAom *) v $> £ . cct? «5fc-rs 1 vtn u ?c?s 

mx $ tiA:»«k«««^©-ji©sis*«iraijis 
*3H^?4-c3£safi«:iH^sn-ci^«a3aiiac ike 

A3ftS. C©i*©#>^3K«fcS*5l««ttHffiW- 
2KloT, g/ci5mi!tjii£gC 107**jr-0|B 
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aawsfc±-ctt. a«ffl*«t>©=f5«i*«istfgffl«:j: 

[0054] <teftm£xm>ffimmm$i&c 1 
rt 5c a o « 3 r u v f- -as 7 * * * - f 2 f*j 

i&sft*. ^±ttei^gf*ji<b©^®u^^eto^ 
tt7k^ffi42>-9-- <H**r) ftsftim zmkvxft 

SftT. UFK- ROJgfl§j§ggB' (Cl6h5. CC 
0 . C ©ISfcefcaMM!** fc 5>0 >«Jb© 
S 0 jiSJ. ±E»WCtt|i(f«iia««C lT«=f5tt-T-© 
tt*^SI^gC 2 -CBtttttt : f©W^tt<b«>t><C4C b 

strut o-cRff snri»*fcj&#±«iflM»a#®**L 
[0055] t u f ■y--saift*»i»R«c 2 *> 6 

SfWSnSM^a^©^^. -iBXROUFI-RO 

b • (DtmmjjZM*. zmmftimmfe 3 0 *a or m 
**>^AKRorjDK«*>*Art©««yiiS©^K«i 

TiglK^ffiT^-a-S. ^OTMjlS§3 0*ilDfc[5|iR?g!{c 
-£ o r -eo^ftaKa&i^f fiT 1/ * > * A rt©M 
mmmmv* > ■? 3 cc «t o -c©? 1 3 tir wsb^ s i^* 

•9--M»*^!?t»sc 2^6gfai3n€»^a?g©'5 

-SP©**;XI8©UFM- ROJgjSjg^gB' (CiMOii 

ufi • RommT&mm.B- <DMmt>& 
m>m£KffmaT u ^t-siifi*^tc 2 #>6gf 

HiS^StetoS^^a^UFIg • RO)§aji^gB• 

[0056] <«»afiiais>jj07 p i 0 2tc<to-c 
mm^r v y*t-mm^m^sc 2 ©gFffi^e>©?i 

tii. u f m ■ r o mm&rnm. b - -©^aM©J» a 
«zsas8 1 0 0 *mx--XBmm^ 1 0 1 ici£A3tt-e. 
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F B 1 ffffiflfttaa^ 9 F B 1 KEA3 

ftfc«^ffi*tt««aHiaa.=- 7hBl 

j^s§*ig*L/-cifSii-{cgfai§ti. samaarsa 
aas-erSMj-rs. 

[0 05 7] <jS*EI*i I >mn&MM3-~ v F B 1 © 

HStifcaaTfcu:* 2S£S§5 0*®i;rjiE?g»>^ACc 
R3ft. M®*>*Art©*fcfi<85?&®£<£T3-tt£o S 

-£© $ $ S ^ Kfifcifc L r J: t ». 
C 0 0 5 8 ] <S^XSlI>S«^jSjl^- h B 1 © 

—'Xmmm&i o 1 (cffifcoi^&iss&uig^ica:— 
^tb, c©^snfc-;*«raR«©-»*»2» 

iil»84 0*jlD-t:W«UffiB«C©jJ<>^3©lR5HII{cil 20 

-stt*^m^sc 2 K «fc * =i* 5 i®£ tmftmazM k> 
mtcttL. ctiKx^x—wumix i o i zwm. 
■r*— ^c«««jK©aiit*?iffi<ciE»)i»±ort>4. c 

©m2il8Kg§4 0*8ftWtect«cJ:»)-*fl8WiaiE©» 

tfr*Mi» 3 n u f St • r ommm sis b * ©**!#*« 
Ailtcjiofs. 

[ 0 0 5 9 ] m 2 1?^ UfcJfl2 SUfeMtt. ^Sfi§Sg 30 

rwaaT u y v-mm<Qm&mc 2 tcmhnz&m 
mm<o^>is. »«3ru»*-ffii**»(iii«c2©«v 

attA«±B&^t^«=fSR0 7-f X^jr- 1 o^s 
S*r#>^l 1-C«5I0. C©jfc*l#4»ail83 1* 

ai;-aiiR*>*AK:Riy-cc»s. ft. B?ia^)^«s 
•wsffia-cin-r !»sss 3 2 %a d t * > ^ 3 ©«c 
□(cfrrctk-c^s. 40 

[0060] ±j80fcj|l 1 ^Mfttf»2fG«0|-Ctt. 

u vv-m.m*.ftimmc 2 *^gfin3n^>^ 

li*J4fiWa&>6^«©UFgl-¥»ROg|K:!Rt»ii*nS« 
©£SD*. ««»3 0*aCT-*©* **&«©**!« 
> * A KM U B.-^Sffim?fia^- vhBl ©— ;x 

mmmffi 1 0 1 %mi&-rzffl83titc—'Xmmmm<D— 
»*«ns»2a«E»4 o*atTW*a®BsBc©ij<>^ 

3©lRl)i&»nflHtCRLrc>&. C©«t^tt«tfiS-C*n 
tf . 9 2 Sifcifc 4 0 K J: 3 tifctfMtiiKtifia'ft* 
aasic 1 Rcmtnri' -^-^tt^fifKgc 2 50 
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aitSOt. <Rl>j^&Rts^tt©£B*sfflB=i 
af3t2SgC2©JjafcJRS-r£J:5tc&») . 

rtrs. *t,TStt#7*acraiitt*«*iw«:*s 

[0061] LfrLte&ib. mimmfflRvm2mmm 
-c« 1 *» 6©#i»*©*^©#w#a«w«: & 

AtcR^nsfc*. -«*-j^< ^n^tc^c-3/caa**^ 

> * A KR feUjg £ > * Art©tefr*i& g *) m 

tt*#fKR«C2©7 *JW*-©aBtttt5^n 
£©<c*tU UFl^>RO)i©ii@ttS+*>^ ha 

«:&&©;&#&£&«>«:. @fiiSj§i§ ? FB 1©— 
H3-c^-rSQfiWrttc©W«*»*Lrc> 

tH 3 n -5 #81* % a: * > i» a ic r-t c t £ *r 
hftm**. wm&sks-- v f b 1 ©-^flBnarK* 

C©jJ«> 7' 3 ©»l»ii*P«CRr»2 ffl«EB 

«ci <kT4a«, 1 @©p*5asigc©aar«^ 
<c*» o fc**©^tt^*iafr*!iaiisc ©^^@»«: 

r . »i37u»t- S2tt/k#8t^g c 2 ©jfck^Btsa 

#gt^sc 2 ©*ji«:*a Ltc&imzmmT z c t k. 
iot, mm* >fAi*i©^«!ftaK*pjw(cfiTs-e' 

[006 2 ] t©*£. «iS««Hfl^«^gC<i:)S^g 

©w *w a ^ t ma l tBiii s aauff u 3 ^ 

firat%»a>R > > f a tc «r e> & t »©r *effl^ jta ^> 
x f a©^f*i tcfi^r 3 iiWfflttaa*^ ft jpmk * > ^ 

A(CR3ti^„ ttA. UFMX«ROIS*«ai//c»IS 

a*ia»#7j&>6»ttisti*»«ft©««:ffia-r*« 
*iajS*>i'A*»e!Rt»±if6n4c<bi/j:o. c©^r 

?£r«U F 0tX«R Offll©aa7Kfi*i*->X f- A©£|g 

ttA*a»«cii«c4. n. ii«^>^A^ji{c*m 



19 



[0 06 3] C©J:^{C2|s:^«. UF^-ROMittj® 
IOCOiffl«gCKUFl- ROHjgjlgB© 

«3K&©W£l»<'C<!:K:0fc©-C> UFlg-ROlSiS 
jt^BBODUF^ROjg^M^ttCCfcOBiSi O * 

: P P m> ©S 
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[0 0 64]*^^fAB. UF1S- ROMaiSiS 

a b ©#a> 6 & saaffi^iSMf xfA tc ib-<r igjgfflS 

RtfUF© • ROI@j£:&$SBB©jej&J®©*ifir&C*5t,>T 
fABfSLft^iMlgSt U FJR • ROJgjSjg^g 

6© =f S £ ifi©B£i3WI£5t!g*K: <fc o XMfribtc i 
C 3#©<fc 5 fc«S**»» e> ftfc. 
[0065] 
[«1 ] 

mg/1 0 0ml) 



10 



^m©*rHR 








1 /<X 


mm 


1 




1 9 2 4 0 


1 4 


5 7 5 


1 0 




1 9 2 4 0 


4 0 5 


5 7 5 


5 0 



*«L-Cl>-SCt#ft#>£. £fcc©«fc5&ffiftta!ijl 
fiiK£3&»L&#e>. UF|g^RO)S©«lfefc7l<<-C* 
•5C£&ffi;!«66ftfc„ 
[0 066] 

#»!»ttUFg| • ROliSSgiSi 

©*MBI»WCUFII • ROJUaiffit&BO-^fliJffiBiS 
-I* aoWiBHIilEBKHiRl/fctt^*^ 
*f A^iC»MWK:gPUl-C#S«fiS<tUfc©-C. UF 

JR» R 0)l?fiM^B©-^{|J1iii«©?Sffi*s|%± 2ft. 
UF© - ROJ®i£BJ!g©UF|g-*>RO)l#gf££«3£ 

• r ojga&jfi$!Ba> 6gftH $ ft £Sii§*«ffi«6t:?ititT? 



[ o o 6 7 ] g/c. u fm • Romm&mmfrhmmz 

fffc(C«A5ftS^^^>^rt-C©^SI5p D n©?5t 
i«f «c £ 0 fitft * > * rt©a«ll?R©^««rttK3W*ttA: 

zgA^# > frtr©^gP n a n©St^^tTftfe^li^4C 

40 [0068] J teffim 3 r u » -9- -Mtt*#8t8B©*& 
^^^^©-SP^M^f > * KR-TiHtSSS^tSW £ 
<t> «r&lIi»(CJ:£^iltttfUFjR- ROJRrag 
S©^ffijgS*±lHlo-C^-Cfc. SMtttt^ffitSlEGK 
#>*(cR3ft£©-C. BU^Sgg*-B$f#±3-if^^ 
©&I*£fS£2t»- £ C £ & < . B«toa^g©MStl^* 
&*I?B£#> L&#6/I}«* > ^rt©^a?g©^b?r5aj 

[0069] S/t«rlB^3T U 

©^ji^fta«©-sp?:MfS^ > ^scR-riiisus*^:^ 
50 SttftOK:. gfa?g©-gp?:H5^a«B©mr©*^-r 
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10 8 0 2 0 


21 






22 








1 7 




1 8 








1 9 












3 0 




3 1 








3 2 












4 0 


^2 WmM 










5 0 




5 1 








5 2 




5 3 








54 


MUSS-?- 


5 5 








5 6 


■*-T" r 1 AW* . » v lr" 






[03 ] **WOfifSSaia^^^^©SI3||Jg09«r 


10 


6 1 




6 2 








6 3 


Sti&JI 


6 4 








6 6 


SfEAP 


6 7 




[05] ^M^S<D$SKffilft£ 0 




6 8 


SKUP 


6 9 




[0 6] nnrWKKKBR:Alc^7 ^J^-iM> 
















70 




7 1 




[0 7] m^Mi^tt®M«^TIKIKBnH9il9 










[0 8 ] fS^T u ^9--Satt*»Ha8{BO>«WfBB« 




7 2 


±«^a§p ■ 




- 


W0 




74 


mxm 


7 5 




[09] IWaru^lf -39tt^M»«a>»Knsi 












980 


20 


7 6 




7 7 


km 


[010] flr«nru^if-att*»«i*Bccfflc^ 




78 












8 1 




8 2 




[011] (a) (b) (c)B, B10tml/fc7 




8 3 




8 4 








8 5 


#gt*gftfiP 


8 6 


77>y 






8 7 




8 8 




[012] ^*<Dfifl25aift^Xr-A*7n*rsiBja 




8 9 




9 0 








9 1 




9 2 


EEAP 


A m&&>9 B, B* UFi • 




94 




9 5 


















30 


9 6 












9 7 




9 8 


o y>y 


C 1 ^fmiSiS^S C 2 fir*:* 




99 












1 0 0 


SA8S 


1 0 1 


— *«wmi 


Fl 




K 








F2 37l/7lf-S7^^-j:l/y> h 




1 0 2 




10 3 




1 XhU-t- 2 ft^lt 




1 0 4 




10 5 




3 4 SKMBBII^F 




1 0 6 




1 0 7 




5 Efrft 6 Efrft 










7 Utbft 8 MHigi 




1 0 8 




1 0 9 




9 mmm 10 zf$ffio^^;i/ 


40 


1 1 0 




1 1 1 








1 1 2 




1 1 3 




1 1 1 2 MltJr 




1 1 4 




1 1 5 




13 7D- Hf*S/a> 14 XH/-t- 




1 1 6 









1 5 tf>7* 1 6 j£ih# 
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(13) 



1 08 02 0 




[04] 



[08] 



(14) 



- 1 0 8 0 2 0 



[03] 




I 68 



[011] 



(a) (b) (c> 




(15) 



1#RJ¥8- 1 08 02 0 
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